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In a previous communication it was shown that
patients with dermatitis herpetiformis, who
reacted with positive patch tests to potassium
iodide, also showed equally strong vesicular reac-
tions to potassium thiocyanate (1). This ac-
corded with the finding that ease of separation
of the epidermis from the corium in vitro was
promoted by salt solutions that swelled col-
lagen arranged as follows: Thiocyanate > iodide
> bromide > chloride (Hofmeister Series).
Thiocyanate had the most rapid effect, chloride
the least (2). It was suggested at the time that
the reported positive reactions to iodide and
bromide in patients with dermatitis herpeti-
formis, and in some with pemphigus could be
explained by the altered electrolyte state of the
collagen (salt retention), resulting in decreased
adhesion between the epidermis and corium,
the iodide and thiocyanate ions causing a still
further, and more powerful reduction in the
decreased adhesiveness of epidermis to corium.
In the present study data is presented on the
chloride content of the skin of patients with
dermatitis herpetiformis, pemphigus, and other
skin diseases, as controls. In a few of the patients
a precise diagnosis could not be made. These are
indicated by a question mark after the diagnosis
in the tables.
The older literature on the theory of sodium
chloride retention in pemphigus and dermatitis
herpetiformis is extensively reviewed by Roth-.
man (3) and by Lever (4) and the references will
not be repeated here. Urbach found an increase
in the amount of sodium chloride in the normal
skin of three pemphigus patients and one patient
with dermatitis herpetiformis. In two pemphigus
patients with normal salt values in the skin, the
feeding of additional sodium chloride caused an
increase of as much as 100% in the skin (5). This
was not a specific effect because Urbach found a
similar effect in "diffuse erythrodermas" (6). In
normal skin the rise was only 15% to 20% (6).
More recently Fox and Kesten have shown that
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in mice that have been thrown into moderate
shock by burns or by the application of tourni-
quets to the hind legs, the skin, both normal or
injured, may retain over 100% more radioactive
sodium than is normally found on infusion with
Na24C1 (7). Nadel could not confirm Urbach's
findings of increased amounts of sodium chloride
in the skin of pemphigus patients (8). Kartamis-
chew found a decreased amount of sodium chlor-
ide in the skin and other organs of one pemphigus
patient (9). More recently Lever, Talbott, and
Consolazio found a slightly decreased sodium
in normal skin of pemphigus patients. In involved
skin, however, the value was higher than normal.
This was believed to be a non-specific change due
to the inflammation (4). Benjamin and Cornbleet
found a definite increase of sodium in the normal
skin of two pemphigus patients as determined by
reverse iontophoresis. Increased amounts were also
found in the normal skin of patients with "ec-
zema", dermatitis venenata, and stasis ulcer (10).
In a tissue such as skin containing a large pro-
portion of plasma ultra filtrate, connective tis-
sue, and a variable amount of fat, the use of whole
tissue weight as a reference for electrolyte content
obscures the significance of the results (11). The
use of fat-free dry weight is a more stable referent
and even here correction for varying amounts
of connective tissue is difficult.
MTnOn
Eichelberger et at. determined normal values
for chloride and sodium in dry fat-free skins (12
13). For human skin the chloride values were
28.3 2.6 mM per 100 g. The sodium values
were 32.9 4.5 mM per 100 g.
In this study the chlorides were determined
on punch biopsy specimens of skin by the micro-
method of Van Slyke as modified by Eichel-
berger and Bibler (14). The deviations from the
mean values on such small specimens of skin
are somewhat larger than those of Eisele and
Eichelberger, who used larger amounts of tissue
in their experiments (13). The sodium determin-
ation on the autopsy skin was made with the
flame photometer.
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RESULTS
Table I gives values for pemphigus and derma-
titis herpetiformis. Table II gives values in other
diseases. Generally speaking the chloride values
in the skin in dermatitis herpetiformis and pem-
phigus did not show any marked difference in
results than those in the other skin diseases listed.
Only one patient with dermatitis herpetiformis
showed an abnormally high chloride value (45.2
mM). One patient with pemphigus vulgaris
showed an abnormally low chloride (15.6 mM)
and sodium (16.9 mM). This was a specimen of
autopsy skin, and might have been due to
secondary loss of body chloride through the
extensive blisters of the skin (15), or it may have
had some connection with the severe adrenal
changes described in some cases of pemphigus on
autopsy (16). Cole found decreased sodium and
chloride content in the skin of the rat after
adrenalectomy (17). The high chloride content
in the one patient with dermatitis herpctiformis
may or may not be significant.
The pathogcnesis of halogen and thiocyanate
sensitivity found frequently in dermatitis hcrpet-
iformis has not been settled. Earlier theories of
true "iodide allergy" are not well substantiated
(3, 18). The fact that the ions involved, thiocya-
nate, iodide, and bromide cause marked swelling
of collagen with epidermal-dermal separation,
points to the possibility of some physicochemical
change as the cause of the sub-epidermal vesicu-
lar and bullous reactions (1, 2). In pcmphigus
the iodide reaction is more rare, and pathologi-
cally the bullac of pemphigus are now held to be
primarily intraepidermal, although fatal cases
have been reported of pcmphigus with suhepidcr-
mal bullae (19, 20). It is not necessary for salt
retention to be present to account for halogen
sensitivity. With regard to this it is interesting to
note that Evcrall and Reed found definite struc-
tural changes in the collagen fibers of six patients
with dermatitis herpetiformis under the electron
microscope, in both normal and affected skin (21).
Such collagen could react to the Hofmeister
swelling effect of the halogen series more readily
than normal collagen. Musemeci found, both in
vivo and in vitro, that the skin of patients with
dermatitis hcrpetiformis reacted to much smaller
concentrations of potassium iodide than did
normal skin. The skin of patients with pcmphigus
reacted to concentrations in between those of
normals and dermatitis hcrpetiformis (22). This
TABLE I
Diagnosis Area of Biopsy CIFOIISV1005QDr37 Remarks
M, Age 61 Normal skin, upper arm 28.6 Active stage, 1(1 and KSCN
D.H. tests positive
M, Age 39 Normal skin, shoulder 26.5 Active stage, KI and KSCN
D.H. tests positive
M, Age 35 Normal skin, upper arm 45.2 Generalized active stage, KI
DII. and KSCN tests positive
M, Age 28 Normal skin, upper arm 32.6 Inactive stage
D.H.
M, Age 57 Normal skin, upper arm 28.2 No response to sulfapyridine,
D.II.? KI and KSCN tests negative
Pemph. Vulg.?
M, Age 68 Normal skin, upper arm 28.4 Extensive bullae
Pempb. Vulg.
F, Age 65 Blister area 32.7 Severely ill, extensive bullae
Pemph. Vulg.
M, Age ? Peeling area, upper arm 25.9 Generalized eruption
Pemph. Foliaceous
M, Age 17 Pemph. Vulg.? Normal skin, left flank 32.6 Active stage
F, Age 68 Pemph. Vulg.? Normal skin, upper arm 23.8 Marked hypertension abdominal
aneurysm
Pemph. Vulg. Autopsy—involved skin
of abdomen
15.6 Na = 16.9
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gus showed a markedly low chloride and sodium
on autopsy skin.
2. The possible relation of the llofmeistcr
______________
____________ anion effect to the reactions of patients with
23.4 dermatitis hcrpctiformis to iodides and thio-
cyanates is discussed.
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C1 mM/ISO g
Dry Fat-free
Skin
23.8
F, Age 23
Dyshidrosis
F, Age 20
Dyshidrosis
F, Age 48
Dyshidrosis
F, Age 24
Atopic Eczema
M, Age 50
Atopic Eczema
M, Age 27
Atopic Eczema
F, Age 45
Lichen Simplex
Chronicus
F, Age 42
Chronic Discoid
L.E.
M, Age 51
Basal Cell, Ca,
Face
M, Age 62
Squamous Cell,
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M, Age ?
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thcma (Drug)
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F, Age 32
Psoriasis
M, Age 32
Glomerulonephri-
tis
Normal skin,
upper arm
Normal skin,
upper arm
Normal skin,
upper arm
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upper arm
Normal skin,
upper arm
Normal skin,
upper arm
Normal skin,
upper arm
Normal skin,
upper arm
Normal skin,
upper arm
Normal skin,
upper arm
Bulla area
Normal skin,
upper arm
Lesion of
thigh
Normal skin,
upper arm
would indicate that the reaction to the halogens
is not a specific effect, but one of degree involving
physiochemical changes. The role of the base-
ment membrane and ground substance in these
reactions remains to be clarified.
1. The chloride content of the skin was deter-
mined in cases of dermatitis hcrpetiformis,
pemphigus, and other skin diseases. Only one
patient with dermatitis hcrpctiformis showed an
elevated skin chloride. One patient with pemphi-
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